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Abstract

There has been a dramatic increase in the users of cars in the recent years,
mostly in the cities, which has gradually increased to a point where finding a
space for parking the car has become a major, time consuming task. These
issues have caused in the development of the parking applications which upon
research have found insecure to use and vulnerable to user data to be hacked.
On the other hand, speed has become another major cause of road accidents
in the recent years and is estimated to be the fifth major cause of deaths in 10
year time period. This research project proposes to develop a Cloud Connec-
ted Vehicle Parking Network (CCVPN) and Over-Speed Recognition System
(OSRS) application, in support to a safer driving experience by warning the
driver upon over-speeding the vehicle, while providing a time saving parking
experience, by recommending the available parking spaces around the destina-
tion, through a highly trusted and secured available channel.

Keywords- car parking, speed detection, over speeding, cloud com-
puting, cloud car parking network

1 Introduction
Continuing evolution and development of the society is resulting in the high demand
of the commodities around the globe. Increase in demand is leading to an increased
manufacturing of the goods. Likewise, the car sales have broken the records of the car
sales industry in the recent years, witnessing increased sales of cars, mainly in the cities,
where mostly everyone prefers to travel by car which is convenient and time saving on the
other hand. Companies have increased the manufacturing rate of the cars, following the
high demand of the cars in the market due to the increased usage of the cars in the recent
years. Increase in the car usage has also made issues. As the society is developing, so is
the technology. In recent years, the technology has played an important role in almost
every sector, making the tasks easier and economical.
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This research paper proposes the use of latest cloud based technology as a solution
to the issues which are caused by the increment in car usage. The two highlighted issues
are Availability of Parking Space and Accidents caused by over-speeding. This research
paper will make use of the Cloud Based Parking Network – CCVPN (Cloud Connected
Vehicle Parking Network) for making a parking session convenient and an Over-Speed
Recognition System (OSRS) which shall warn upon over-speeding the vehicle. These
two solutions are significant for this era where everyone is using cars as a most preferred
means and these two solutions can save time and life through an application which is
powered by the cloud.

1.1 Proposed Project Specifications
This paper proposes the formation and implementation of;

1.0.1 Cloud Connected Vehicle Parking Network (CCVPN)

A separate cloud network for parking is created for the owners, who have free parking
space available in their house or property, and are interested to rent it out for specific
hours and earn from it while helping the driver who are looking for the parking space
around their destination. This would save the time spent in finding a car parking space
around the destination and would save fuel because you will know already, where the
parking space is available.

1.0.2 Over-Speed Recognition System (OSRS)

The Over-Speed Recognition System (OSRS) will help in reducing the traffic road acci-
dents caused by over speeding of the vehicles, by using GPS technology and the power of
cloud computing. This application will trigger once the system realises the driver is over-
speeding the speed limit in the specified speed in the specific lane. Integrating in Google
maps would keep the user data safer over using other mobile applications in the market.
This can be an added safety feature by using the latest cloud computing technology.

1.2 Motivation and Background
The proposed research question is significant because with an increased demand of cars
in the market nowadays, has lead in the massively increased rate of car manufacturing
in the recent years with high global demand, while hitting the records of car demands
from 1.7 million cars in the year 2016 which has increased by 8.5 percent with the highest
output for 17 years SMMT (2017) Chaudhary et al. (2017). Increased usage of the car
is another cause of road traffic accidents as according to Hammoudi et al. (2017), and
it is predicted that the road accident injuries to become a fifth leading cause of loss of
lives by 2030 if no serious actions are taken, and therefore these particular gaps should
be filled up using the latest technologies Razdan and Joglekar (2017); Pham et al. (2015).
Along with the increasing accidents caused by over speeding Kodali and Sairam (2016),
there is an issue with finding a parking space Hans et al. (2015) which has become time
consuming in this fast paced world. Therefore, these two areas needs to be researched to
make the roads safer.
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1.3 Research Question
“Can over-speed warning system make the roads, drivers and the passengers
safer? Can car parking system help in saving time finding a parking space
around the destination? Can we achieve the solution of the proposed research
question through cloud computing technology?”

1.4 Project Aims
The aim of this proposal is to create a Cloud Connected Vehicle Parking Network
(CCVPN) for the parking space owners to help the car users to find parking space around
their destination efficiently, without having to spend much time in finding a parking space,
while reducing the frequency, occurrence of road accidents caused due to over speeding by
the Over-Speed Recognition System (OSRS) warning system, which will alert the driver
upon over-speeding. Integrating these two features into an existing and most trusted and
widely used and secure application Google Maps would allow the users to trust the ser-
vices, since Google already has the data of the Google users, therefore the customers do
not have to share any further data for using the car parking and Speed warning solutions,
making the driving experience safer, using the power of cloud computing technologies,
while keeping the user data safe.

This research acknowledges these issues and proposes a business focused solution for
vehicle parking and Over-speeding Warning System which shall trigger once the system
realizes the driver is over-speeding the speed limit in the specified speed in the specific
lane.

Based on the power of cloud technology, this research paper proposes the make a
cloud connected network of available parking spaces, both from commercial and private
channels, while helping people to park their vehicle near their destination, while earning
from their empty parking spaces. This paper intends to create a Cloud Network called
Cloud Connected Parking Network (CCPN), where all the interested party can upload
their parking spaces. The network would make use of the Amazon EC2 Cloud Platform
to host the application, Amazon Aurora for hosting Database and Amazon S3 for data
storage in the Cloud. Also, this research paper intends to make minimum use of the
hardware to make this business idea economical as the other available parking solutions
are mostly based on hardware.

The structure of this research paper is as followed.
1. Literature Review
Various methods of car parking and speed recognition solutions proposed in the art-

icles shall be pointed out in this section and will review those techniques with an improved
solution that this paper has come up with will be explained.

2. Proposed Methodologies
In this section, the proposed methodology approach is explained using the cloud

available techniques.
3. Architecture and Technical Design
This section will contain the proposed architecture and technical design of the Cloud

Connected Vehicle Parking Network (CCVPN)
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2 Literature Review

2.1 Introduction

The usage of cars in recent years have increased and is increasing as it is the most
convenient and comfortable mode of travelling from place to place and therefore it has
nowadays become common to commute by cars and is most preferable in the present
society due to which the roads are filled with cars. Due to the increased use of cars, it
has become difficult to find parking space mainly in the cities, also, the rate of accident
has increased compared to the previous year data. Car manufacturers are also working
on making the cars secure by making strong body to the cars and by using the latest
technologies to make the cars intelligent enough to automatically stop if there comes
any obstacle on the way and automatically brake upon finding something on the way,
however those automatic cars are very expensive for a common man. As a solution to
the parking issues and accidents, there have been done many researches, coming up with
various solutions, based on various technologies which this paper will go through in the
next section.

2.2 Vehicle Parking

Most of the car parking solutions available in the market are all focused on "Parking lots"
i.e. fixing of RFIDs, Sensors, and Cameras in the Parking lot to monitor the availability
of the space. Chaudhary et al. (2017), uses Arduino based car parking solution by
implementing IR Sensors, RFID reader, Parking Authorisation Card at the Entrance and
Exit points as shown in the Figure 6, which is in a fixed parking lot and where the driver
has to go and look for parking space whether available or not.

Figure 1.
However, there is no guarantee of availability of parking space as this paper mentions

in the conclusion that, “if the parking space is available, then only the gate will be
opened, otherwise it will not open”. This will waste the time and fuel of the driver, which
could lead in missing any urgent appointment or meeting etc.... In the future work of
Chaudhary et al. (2017) highlights the GAP of connecting all the available parking slots
in the city for the drivers to know about the availability through a web application or
android application. In Ravishankar and Theetharappan (2017) uses IoT, Rasberry Pi,
Cloud Services, Infrared Sensors and mobile application to approach car parking solution.
This paper utilizes Internet of Things which interconnects one device to another device
through a wired or wireless connection and uses the architecture of the cloud server in a
way that unrestricted number of the slots may be added without any change in the code.
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The developed mobile application can accessed on Windows, Android or iOS. According
to the author, the developed code by this paper can be recycled for multiple boards
making the proposed solution cost effective, scalable and versatile. Below is the diagram
which is again based on a fixed parking lot, where the drivers have to go for parking space
without knowing if there will be a space or not.

Figure 2.
In Hammoudi et al. (2017) and Fraifer and Fernström (2016), both the authors have

used the CCTV Camera for parking solution named as a Vision Parking Solution (shown
in the figure A and B below), with an approach of using the cameras instead of using
dedicated systems.

Figure 3. A and B
Again in both the papers “Figure A and B”, the driver has to go to the Parking

lot without knowing about the availability of the space. Where in, the future works of
Hammoudi et al. (2017), highlights the intension of fixing the communication architecture
because the parking solution is based on cameras and cameras, without good network
(physical), might not work, and therefore, taking care of the network would be an hassle.

However, as in this research proposal, the driver does not have to go to the parking
lot, but can look for the availability of the parking space in the Cloud Connected Vehicle
Parking Network (CCVPN) for the available parking spaces around their destination
before reaching the destination, which is far more convenient, economical and time saving
process. Cloud technology can enable CCVPN and the methodology used is discussed in
the proposed methodology section.
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2.3 Speed Recognition and Warning System

There has always been requirement of a speed recognition or detection system in order
to detect the speed of an object. Following the need, there have been developed many
solutions to detect the speed. May it be for the police to detect over-speeding drivers,
or a speed-detection system in an automatic vehicles, both meant for safety precautions
or some for tracking the business vehicles to track down their vehicle’s location. Fazeen
et al. (2012), proposes a device as a solution in relation to the safety of the drivers
as an Advanced Driver Assistance System through a smart phone which are nowadays
equipped with numerous sensors which could be an aid in the enhancement of safety for
the drivers on the road, with the use of three-axis accelerometer, GPS of an android
based smartphone which is developed to record and analyse the behaviours of various
drivers, as well as the external road conditions that could potentially be hazardous to
the health of the driver, neighbouring public and as well as the vehicle. The collected
data (Potholes, Bumps, Uneven Road, Rough Road, Smooth Road) aims at educating a
potentially dangerous driver on operate the vehicle safely and efficiently.

Figure 4. Using multiple phones to track and record the vehicle speed and road and
conditions along with driving behaviours.

While Chung et al. (2012) uses a new wireless network for vehicular communication
called Vahicular Ad hoc NETwork (VANET) to provide a flexible and highly reliable com-
munication service, the vehicles are clustered to construct many small networks (clusters)
so that channel interferences and flooding messages can be limited. Giving a Multi-
resolution Relative Speed Detection (MRSD) model for the improvement of the clustering
algorithm in VANET without the use of GPS. MRSD, Moving Average Convergence Di-
vergence (MASD), Momentum of Received Signal Strength (MRSS) and Artificial Neural
Networks (ANNs) are all linked together to estimate the motion of state and the relative
speed of a vehicle based completely on Received Signal Strength. The MRSD model is
claimed to be accurate with the assistance of the intelligent classification and incurs less
overhead in the cluster head election than that of other algorithm. Which would require
to bring each vehicle into the cluster.

In cite13, laser and radio-frequency (RF), 24 GHz FMCW is used to detect the speed
since laser speed detectors are prone to weather conditions and are easy to jam, they are
not been preferred in practical applications. This paper has used FMCW radars in the
GHz frequencies which provides excellent distance and speed measurement performance
where there is a need of high accuracy and reliability.
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2.4 Identified Gaps

In the above reviewed papers, this research finds out that the solutions for parking is
limited to the allotted parking spaces and drivers cannot know prior arriving to the
parking lot whether they would find a parking space or not. Also, several hardware
installations and monitoring makes it complex to maintain and uses multiple resources
to functions. Also, the solutions developed, are not on cloud so the drivers are limited to
just going to the parking lot to check for parking space availability. The same have been
found in the research on speed detection the use of a smart phone, having GPS enabled.

Conclusion
Therefore, this paper concludes on the use of cloud technology to provide parking

space availability with unlimited options of parking spaces (mainly the spaces available
around the destination) and the use of GPS enabled smart phone to detect and alert
upon over-speeding. The use of Cloud Connected Vehicle Parking Network (CCVPN)
will make the drivers to check for availability 10 mins prior reaching the destination and
could able to block the space for 10 mins, so the driver would know where to park and
can go straight towards the parking space rather than looking for parking space. This
could save time and fuel. On the other hand, an integrated Over-Speed Recognition
System (OSRS) would be helpful in maintaining the allowed speed limit, while keeping
the vehicles at the same speed limit, reducing the chance of an accident.

3 Proposed Methodology Approach

3.1 Introduction

The proposed methodological approach of this research paper is to create a Cloud Con-
nected Vehicle Parking Network (CCVPN), giving access to the property owners to rent
their available parking space while giving an opportunity to earn while helping the needy
people who are looking for the closest parking space around their destination. This ap-
proach will save time of the drivers, as well as it will be convenient as the drivers can
look for parking availability in the cloud prior arriving the destination and will save the
fuel going straight to the blocked parking space, while making the environment greener.

Cloud Connected Vehicle Parking Network (CCVPN) will be created by the renting
parking property registration by the owners who would like to rent their parking space.
The CCVPN will be the collection of all the properties which are up for the renting of
the parking spaces. All this data will be saved in the Cloud on Amazon Aurora which is
a database hosting service in the cloud. The below figure shows the owners registering
their available parking spaces, which is going to the cloud and is stored there for the users
to access it to see the available parking spaces available around their destination.

3.2 Modified Methodological Approach

This research has found the gaps in the reviewed papers and present parking solutions,
and have modified the parking solution to the figure below, making best use of the cloud
technology.

7



Figure 5. Modified Methodological Approach

4 Architectural and Technical Design

4.1 Cloud Connected Vehicle Parking Network

The formation of Cloud Connected Vehicle Parking Network (CCVPN) will initialize with
the registration of the available parking spaces by the owners, who might be interested in
renting their unused parking space and earning out of their free available parking space
in their property, while helping people parking their vehicles. Those owners, who are
interested, will have to register their property, which will be saved in the CCVPN, that
will be in the Cloud as below, which will create a Network of Parking Space in the Cloud.

As Figure 5 Shows, the interested parking space owners are registering their spaces
in the CCVPN Cloud.

Figure 6. Proposed Platform for Cloud Connected Vehicle Parking Network
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5 Implementation and Evaluation

5.1 Cloud Connected Vehicle Parking Network Architecture (Owner’s
Interface)

Figure 7. Proposed Platform for Cloud Connected Vehicle Parking Network (Owner’s
Interface Architecture)

5.1.1 Parking Space Registration Process on CCVPN - Owner Side Interface

In order to create the Parking Network (CCVPN), the owners have to make their parking
spaces available in the CCVPN Cloud by registering their parking spaces. Below is the
process of registration in the CCVPN architecture.
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Figure 8. Architecture of Owner’s Interface for Parking Space Registration on CCVPN

5.2 Cloud Connected Vehicle Parking Network Architecture (Cli-
ent’s Service Interface)

Figure 9. Architecture of Client Interface for Parking Space retrieval from CCVPN
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5.2.1 Parking Space Retrieval Process on CCVPN - Client Side Interface

Figure 10. CCVPN Architecture - Working Process for Clients.

5.3 Over-Speed Recognition System (OSRS) Architecture

Figure 11. Block Diagram of Working Architecture of Over-Speeding Alert System
(OSRS).
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6 Project Management Timeline

Future Work
A separate device can be developed which could just remain in the vehicle other

than the mobile device which goes around with the driver. This would make higher
accuracy in recording the time when car was parked and when the car left the parking
space, which would require not log-in and log-out process, but will automatically track
the vehicle’s movements. Combination of GPS and MRSD technology can make a solid
tracking system with higher accuracy rate on the speed of the vehicle or recording other
data as mentioned in this research, which could be more efficient.
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